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改变载体 MgO 尺寸两种方式，制备了具有不同 La2O3粒径的负载型催化剂。结
合 HAADF-STEM，TEM 及 XRD 等手段对催化剂的表征和 OCM 催化反应性能
的评价结果，可以得出，随着 PVP添加量的增加或者载体MgO尺寸的减小，La2O3











LaOX(Cl, Br)具有纯度高、形貌规整、粒径均匀(约 47 nm)等特点；且纳米 LaOX
较常规 LaOX具有更高的甲烷转化率和 C2+选择性以及较低的 OCM最佳性能对
应之反应温度。C2+选择性在 LaOBr上明显高于 LaOCl，说明起调变作用的阴离
子半径越大，其对活性中心的隔离越强，反应的选择性越高。纳米 LaOX在 OCM




状，棒状)的纳米 La2O2CO3和 La2O3样品。在考察的温度范围内(420-500 ºC)棒状
La2O2CO3 样品具有最优的 OCM 反应性能，且其比活性约为另外一个棒状样品
(参照文献方法合成)的 20倍。通过 XRD，TEM，HRTEM，SAED及 HAADF-STEM
等表征手段，可以探知，催化性能差异与其暴露的晶面有关。在所暴露晶面中，

















选择性的提高。另一方面，La2O2CO3 在 OCM 反应中有较强的抑制深度氧化产




探究了 BaCl2 和 BaCO3 共促进对 LaOCl/MgO 理化性质及其催化性能的影响。
O2-TPD，CO2-TPD 等表征结果表明，BaCl2促进了中等强度碱性位及化学吸附氧
的产生；而 BaCO3 利于强碱性位的产生。3%BaCl2 和 2%BaCO3 共促进的
LaOCl/MgO具有适中的碱性和较强的吸附活化氧的能力，因此具有较好的 OCM
反应性能。600 ºC 时，甲烷转化率和 C2+选择性分别为 35.9%，58.7%，C2+收率
高达 21.1%。循环反应两次催化性能无明显差异，呈现了良好的反应稳定性。 




























The oxidative coupling of methane (OCM) is a vital process for the conversion 
of methane into value-added C2+ hydrocarbons. It is challengeable to develop the 
efficient catalyst to lower the temperature of methane activation and suppress the 
extended transformation of the target products. Nano catalysts are charactered by the 
large specific areas, highly dispersed active species, a great number of surface defects 
as well as highly unsaturated coordination around surface atoms, and can exhibit a 
well ability to activate reactants selectively. Nowadays, nano catalysts have attracted 
great attention of researchers. In this dissertation, we prepared the anion and 
cation-modulated (doped) lanthanum oxide catalysts at the nanometer scale, and 
explored the relationship between the structure and properties of the catalysts. The 
main results are summarized as follows: 
1. Dispersion and acid-base properties: by adding polyvinylpyrrolidone (PVP) 
into the impregnated solution or adjusting the sizes of the support, we prepared a 
series of supported La2O3 catalysts with the different sizes. By combining the result 
analysis on characterizations (SEM, TEM, HAADF-STEM and XRD, etc) and the 
performances of the catalysts for OCM, we found that the dispersion of La2O3 
increases with PVP or with the decreased MgO size, which resulted the significant 
improvement on the OCM performances. with the modification of the supports, 
acid-base effects of catalysts on OCM had been investigated. The base properties of 
the catalysts favored the formation of C2+ products in OCM, while the acid properties 







) modulated lanthanum-based catalysts: LaOX (Cl, Br) nanocrystals 
with high purity, regular shape and uniform size were prepared via a sol-gel 
(non-aqueous routes) approach. We found that the nano LaOX exhibited higher 
conversion of methane (at the lower temperature) and C2+ selectivity than the LaOX 
with the conventional size. The selectivity to C2+ over LaOBr was significantly 
higher than LaOCl, which indicated that the isolation of the active sites by the larger 















Degree papers are in the “Xiamen University Electronic Theses and 
Dissertations Database”.  
Fulltexts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on 
http://etd.calis.edu.cn/ and submit requests online, or consult the interlibrary 
loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn 
for delivery details. 
厦
门
大
学
博
硕
士
论
文
摘
要
库
